Objective: Overweight has become a public health problem in most developing countries. Evidence suggests that adolescence is a critical period in determining adulthood obesity and its complications. The present study was carried out to assess the prevalence of overweight and obesity among secondary school students. Design and setting: This descriptive study was conducted in Tehran city, 2000-2001. Body weight and height were measured and body mass index (BMI) values were calculated. Underweight, overweight and obesity were defined as ,5th, $ 85th and $ 95th percentile, respectively, of age-and sex-specific BMI values from the National Center for Health Statistics/Centers for Disease Control and Prevention (2000). Subjects: Using a multistage sampling method, 2321 students (1068 males and 1253 females) aged 11-16 years were assessed in Tehran, the capital city of Iran. Results: The overall prevalences of overweight and obesity were 21.1 and 7.8%, respectively. The prevalence of overweight among girl students (i.e. 23.1%; 95% confidence interval (CI) 20.8-25.4) was significantly higher than that among boys (i.e. 18.8%; 95% CI 16.5-21.1, P ¼ 0.01) even after adjustment for age (odds ratio 1.26, 95% CI 1.03-1.55, P ¼ 0.02). No significant risk of obesity associated with age was found in girls or boys. In both sexes, median values of age-specific BMI in this study were statistically higher than corresponding values collected in Tehrani adolescents 10 years ago (P ¼ 0.03). Similarly, a significant difference was seen between girl students in this study and the reference population (P ¼ 0.03). Conclusion: According to this study, overweight, especially in girls, should be considered an epidemic health problem among adolescent students in Tehran.
Overweight, as a main feature of epidemiological transition, has increased in most developing countries over the last two decades 1 . While the same phenomenon has recently been suggested in the Iranian population 2 , corresponding data on adolescents are limited. In the mean time, many observations have suggested that adolescence is a critical period in predicting the development of obesity as well as its short-and longterm complications later in life 3, 4 . This cross-sectional study was carried out to assess the prevalences of overweight and obesity among secondary school students in Tehran city, 2000-2001.
Subjects and methods
In total, 2486 students (1147 males and 1339 females) aged 9-20 years were assessed in Tehran, the capital city of Iran, over four months (mid-October -midFebruary) during the 2000/01 school year. Using a multistage sampling method, 51 schools, as clusters, were selected systematically from all secondary schools in all of the 19 departments of education and training in Tehran city. In each cluster (school), 50 students were selected systematically from different educational grades.
Body weight and height were measured to the nearest 0.1 kg and 0.5 cm using digital scales (Soehnle, Germany) and a non-stretch tape fixed to a flat vertical wall, respectively. Body mass index (BMI) values were calculated from the following equation:
2 . Using reference growth charts from the National Center for Health Statistics (NCHS)/Centers for Disease Control and Prevention (CDC) (2000) 5 , underweight, overweight and obesity were defined as , 5th, $ 85th and $ 95th percentile, respectively, of ageand sex-specific NHCS/CDC2000 BMI values 6 . We propose the 'underweight to obesity' ratio (UOR), as an indicator of the progress of epidemiological transition. The UOR tends to be around 1.0 in the reference population, to increase in undernourished populations and to decrease in over-nourished populations. The median (50th percentile) BMI values in students of different ages were compared with that of the reference population, as well as with corresponding values of 973 (473 boys and 500 girls) urban Tehrani adolescents aged 11 -16 years 7 . The latter data were drawn from a national health survey in which a random cluster sample (one in every 1000 families) was studied in 1990 -1992. Since educational coverage in the urban area of Tehran is more than 90%, it is logical to compare this dataset, as baseline, with our study. SPSS 10.0.5 software (SPSS Inc., Chicago, IL, USA) was used for statistical analysis. Differences in the prevalence rates of underweight, overweight and obesity between boys and girls were tested by chisquare statistics. Logistic regression was used to examine the association of age and sex with overweight and obesity. Differences in the set of age-specific median BMI values for each sex between different studies were analysed using the Wilcoxon matched-pairs signed-rank test. All values are presented as meanŝ tandard deviation. All statistical inferences were made at a ¼ 0.05. , respectively. The overall prevalences of underweight, overweight and obesity were 5.7, 21.1 and 7.8%, respectively. Ageand sex-specific prevalences of overweight and obesity are presented in Table 1 . The prevalence of overweight was significantly higher among girl students than among boys (P ¼ 0.01). This difference remained significant after adjustment for age (odds ratio (OR) 1.26, 95% confidence interval (CI) 1.03 -1.55, P ¼ 0.02).
The observed difference between boys and girls was not significant for obesity even after adjustment for age (Table 1) . No significant risk of obesity associated with age was found for girls and boys.
The UOR was 1.02 and 0.50 in boys and girls, respectively.
Logistic regression showed that the risk of overweight decreased with age (OR 0.93, 95% CI 0.88 -0.99, P ¼ 0.03); however, this was significant only among boys (OR 0.86, 95% CI 0.78-0.95, P ¼ 0.003).
Median values of age-specific BMI in this study were statistically higher than corresponding values found among Tehrani adolescents 10 years ago (P ¼ 0.03) 7 . Similarly, a significant difference was seen between girl students in this study and the reference population (P ¼ 0.03) 5 . The difference in boys was insignificant (Figs 1  and 2 ).
Discussion
This study revealed the following:
. overweight was extensive among male and female adolescent students in Tehran city in 2000-2001; . the prevalence of overweight was significantly higher among girls than among boys; . the risk of overweight was higher in younger male adolescents; . the prevalence of adolescent overweight in Tehran seems to have increased from 1991 to 2001; and . compared with reference growth charts, our female adolescents had significantly higher age-adjusted BMI values.
Overweight and obesity, as a feature of epidemiological transition, have long been recognised as a public health problem in industrialised countries 6,8 -10 . Recent evidence suggests that a similar phenomenon is emerging with the same velocity in most developing countries 6, 11, 12 . The prevalences of overweight and obesity found in the present study are consistent with findings from other developing countries in the region 11, 12 . In addition, the higher prevalence of overweight and obesity among female adolescents is similar to what has been seen in some countries 8, 11, 13 , as well as in the previous study in a similar population 7 . However, this has not been a consistent finding 14, 15 . In our study, the prevalence of overweight was significantly higher in girls. While we could not find a statistically significant difference in obesity prevalence between boys and girls, obesity tended to be more frequent among the latter, which might be attributable to the level and duration of physical activity. No suggestion can be made at present to justify the higher prevalence of overweight in younger boys.
It seems that increasing fat intake is one of the most important aspects of nutrition transition in Iran 16 , which can somehow explain the changes that have occurred in the prevalence of overweight over the last 10 years. To our knowledge, no study has been published yet to show changes in physical activity as another important feature of lifestyle in Iran.
As shown in Figs 1 and 2 , Tehrani girl students, not boys, had higher median BMIs than their reference-age counterparts. The same was found when we compared our data with a previously proposed reference, i.e. World Health Organization standards (not shown) 17 . Frequency, intensity and duration of physical activity seem to be the main determinants of better fitness in male Tehrani students compared with females.
Finally, the low ratio of underweight to obesity in girl students can be considered as further evidence of the progress of the epidemiological transition in Iran, especially when compared with the corresponding value in adolescent boys. 
